Multi-city SIR Epidemic Model

Tara lLLalForce

University of Texas at Austin



Simple SIR Model

dS = -AS
dl = A8 - al
dR = al
where
A= Bp(IIN)

p = # of contacts per day
[} = infection rate per contact
C. = recovery rate per day
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Two City SIR Model

dS; = -A5; - 0,p(5 /N + 0galSo/ N ) + (s -5)

dl, =25, - al} - 0,501 /N}) + Og(1/NL) - ()

dR; = o} - 0,5(R/N)) + 0 (R/N,) - 1(R))

dS, = -AS, - Oga(S,/NL) + 0,505 /N ) + (5 5-5)

dL, = 25, - al, - 0gu(LINL) + 0,51 /N - (L)

dR, = o, - 0g J(R,/N,) + 0,5(R/IN) - 1(R,)

where
ap = # of people traveling from city A to city B
na = # of people traveling from city B to city A

= natural birth/death rate in the population



Multiple-city SIR Model

dS; = A8, - 0, (SN + 0, (S5/N) + (S-S
dl, = AS; - al,- 6 (I/N) + 6, (I,/N,) - nd,)
dR, = al,- 0, (R/Np) + 0, (Ry/N,) - (R}
where

0., — total number of people leaving city 1

for any other city

out

0., = total number of people entering city 1
from any other city
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Work 1n Progress

e Create sinusoidal forcing term

* Find out how much migration between
cities 1s necessary for the epidemic to
spread in the model

 Run model on CDC data with flight
information to see how model results
compare with real data



